Abstract
middle distance swimmers (Baldassarre et al. 2017) . They also reported the physiological 48 capacity of these athletes to swim at a high percentage of VO 2max (80-90%) for many hours 49 (Baldassarre et al. 2017) , which would require a large TEE and PAL during training. As 50 such, performance in this event requires sufficient energy intake during training. However, 51 in the absence of a reference for TEE and PAL range for elite OW swimmers has not yet 52 been developed. Thus, the aim of our study was to examine the TEE and PAL of 53 world-class competitive OW swimmers. We hypothesized that these athletes would exert a 54 large daily TEE to achieve sufficient training to compete over long-distance events.
56

Methods
57
Five elite OW swimmers, who represented Japan in 2014-2015, volunteered approved the consent form and study protocol (approval no. 14-01-02). The participants
70
were not using any medications affecting glucose and lipid metabolism, had no thyroid and 71 heart diseases, and had self-reported weight stability (<5·0% change in body mass over the 72 previous month). The exclusion criteria included pregnancy, lactation, and amenorrhea
73
(absence of three or more consecutive menstrual cycles).
74
Two participants completed the measurements for body weight, height, DLW dosing,
75
and urine sample collection in our laboratory. Since the other three lived at a distance from 76 our facility, they provided us with their measures of body weight and height and were given based on CO 2 production, and the average food quotient value (0.87± 0.02) for the entire 92 study group (Black, et al., 1986) 
126
The general vigorous effort intensity of crawl swimming (at a speed of ~75 yards/min, 127 or 1.14 m/s) may be calculated from the 10 metabolic equivalents (METs) of training using The time for completion of the 10-km OW swim is about 2 hours, which is comparable 147 to that of a marathon run. The PAL value of 3.22 for the elite OW swimmers in our group but it is inferred that our subjects were at the top level. Therefore, their in-competition 167 results may reflect a great PAL and TEE in daily training.
168
This study has some limitations. First, isotope dosing and urine collection were 169 performed by 3 of 5 subjects. However, we provided instructions by phone or video 170 conferencing calls; consequently, the dilution spaces passed the quality check for analysis. 
